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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
speed NOR type of ROM which operates with low 
power voltage. 

SOLUTION: A ROM which has hierarchical bit line 
structure possesses bias voltage-generating circuits 
B1-Bj which selectively supply bit lines with bias 
voltage through ground lines GL1 and GLj. In the 
case that an off cell is selected and all the cells 
adjacent to the selected cell are programmed as ON 
cell, bias voltage is applied to the sub-bit line most 
adjacent to the selected cell, making use of a bias 
voltage generating circuit, during the time of 
precharge, so as to the solve the problem that the 
precharge level of the main bit line drops without 

being kept constant when the work line is activated. With this, the bit line precharge time 
becomes short, and there is no leakage current, so low Vcc and high-speed operation 
become possible. 
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$*©i8 h?-f >fc, 

1S2£©^";i/-:7'©^ * U -tr;i/£, 
1t&©3§2tfy r^>h, 

itu f 3SB 2 tr y h 7 > tc *f jfc f S «?&© ^ 5 -iz > H 

Bu!3#^i'-7-rt©^ ^ 'J -b;H±BuB3® 1 tr y h 5 > 
*©2o©R?Mgbfcey h 9>f >caej!IK:«ftWK:»B 

sugBSeitry h^>*Jlg2tfy b^-f >©j£tt2*f i 
«^^>h-7-f >©-stoiniK:*ie*n6«»© 

^2©X-Y y^i:, 

Huf3^ 2 tf y h 9 4 »£©'>& <£t>l -ocDmmzntz 

>^7-f >mw±<z>'p-& < £ %> i oopat ufc^as?* 
a. 

[ W^S 2 ] Bul3m^©SBE 1/ "^tiffim* 2 tr y h 

? 'f © y v =f- — vmm V ^;UT* 5 Z £ %!tm 
i: t-s mmm i t§3tt©**<*«im#ffl^ * u 

[i«*a3 3 iluf33fc«3M8fct, try h^-f >ru^-v 

> >*©Hul3^JiS-rs 1 T3©*«fcftnH;w 
«EE^^ISi:©F^{c^^n5«ig(©^3©x^ y? 4 - 
fcfcJMBU 

tr>>h^^>7-u^ j *'-^B#s©s> ariB^*<.fct»i 
ocD^jR^nfe^i try h^^>©p#i±©^^< 
io©«t.i!WfiLfc^a*isnfc»i try r^-f >tc*r 

JfrT * *i>& < 4: *> 1 o©^ 2 ©;* -f >y VJ>Jk < t» 
lo©^3©^>f y^#^r*>£*t3c:4;£i|$Slt£:-r 
5 1 t-f3«©*#^ttS»ffl ^ * U *«. 
C»*H4] mjf33fcH3M8fcJ:s 

try h7^f vry^^-^JWi^tcic^u-r^©^ 

V, &*#IWBS8 2 tr* h^-f >tt>©Hyl3M^-rs lr? 

© *a i: I5t3^ ^ ■< rxnEEft^m i: © is trans* n 4 

WRSftfciBl tr* >©P<ll±©Buf3'J>&< fcfc 
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lo©^3©^-f y^**>Sii4ii:tW«J:t 
SsS5R« 1 £fB«^*ttlfeiti«ft j< * 'J &e. 

«»©40i/-7 , ©**u-fe;b4:, «&©!8 2 tf y h 

05 

$138 2 t y r ^ 4 >(c#*#]Et^3«&©^ > K 

Buf3&^;u— rrt©^ * u -b;H4Buf3^ i tr » h => 4 > 
tf©2o©Pigbfetfy >©MtcM?!]tc«&flW: 
io a^^n^ 

T-fe>)> h^-f >tf©^-rs^iss^ 

>©-©t^-rs^2 try h7^f >©-@i:©M{c 

a^^ns^is©^!©^^ y^t. ^^^ltryh 
15 9 4 > *<D»Jt6"r -f>©-Sik»6tS 

^ >©-«fc©MfcJM3^ttS«R©* 2 ©^ 

SuI3^ 2 tr *j Y =? 4 > j& < t « l ocDSiR^ nfc 
©jitR^tvfc^ l tr y h v -f >M{B!l±©'J>Jfc < £ l o 

©SfePSLfe^i^n&fi try h7>f >*ms© 

>J>ft<£b l^><DmtRZtltzm2}fy h9-(>*mbtz 
25 7-*-*>isy?*mfirZ>®.m£*'5;txZ£$:!?mi. 

£T*m\mm*mfo**vmw<Dmttmo 

to 0 0 1] 

30 U (read only memory; ROM) tr^lj^ < te)i¥b<{±^ ^ 
^■;-b;Kmemeory cells) *«j«l/TV^Sttfb4b*SW*: 
r 9 >i>X&— (metal oxide semiconductor f 
ield effect transistor; MOSFET) &m.mz&m$ti, 
T Kl/^®^Mt±l(address transition detection; AT 

35 D) £SEfflU ^bT, HWiB9*!Ky>5-f >«5i(hier 
archical bit line architecture) ^ 7^"^^^ 
D A (NOR type mask ROM) JKtre©^^^-^*) 
©T-feS. 
[0 0 0 2] 

40 \mkv>wm m i {ctt, atd &m*&m+z>mmmtt. 

ROM ^s*s0^^nrv^So ilt#ItS^ C©R0 
M l± * ^ 'J -fe;WTW (memory cell array) 1 0 
A^^'y^r— I1IS( input buffer circuits) 1 
2, 14, 16, 18, #-7Ay>s;*@B§(column pass c 

45 ircuit) 2 0, !i#ntf $@tg[51KI( sense amplifer circui 
t)2 2, "r— 9— ^y^HE^data latch circuit) 2 
4, □ ^7'Jr3-: ^— Ie]jiS(row pre-decoder circui 
t) 2 8, *7A7"Ur3-^- 11BS( column pre-decod 
er circuit) 2 8, ATD @g&3 0fiO<, ^— ^— tH^j^^ 

50 y 7 7— l3ES(data outputbuffer circuit) 3 2 
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T^5o ATD UK 3 * f^;i/*28£[!6&(short 

-pulse generation circuits) 3 4, 3 622^3 8 N It 
(summator)4 Ox i^tfj$OT[IQ]i&(read control 
circuit) 4 2t*?n^o 
[0 0 0 31 X^^77-12, 14, 16, 18£ 
tt^Sflfr^y 7^*— ^;i/ff-^(chip enable signa 
IX n KbX{f^(row address signals) , ;2j^A 
7* K Ix^ff -^-(column address signal s)StKtti^J^^ — 
y;i/ff ^(output enable signal )#&^Stfffl;* ft A 
*n^77-12, 14, 16, 1 8«:A;b£ftfc^gB 
M-t*l*lSPff-^ CEPi , RAPi , CAPi , OEi k. 
\h±1rZ>o u^TY\s*^vy*r— 1 IRXfti^JUTY 
1 GiPbCDU^TYUXm^MPiRVt* 
^ATKV^ff^CAPi{iPr>^U^=i--^--IllES2 G& 

r3-^®E&2 6&T^2 8'fcfcu ^T Kvxfs^RAPiS^. 
^ATKl^ff^CAPifccfc H;i/71/^ 1 OCD^^ 

[0 0 0 4] EI 1 M^bfecJiofcx A*M^7 7-1 
2, 14, 1 6frt><D9-v7^—7)l<m^ CEPi , D 
Kl^ff^RAPi, ^J7A7F CAPi SAT 

D0BS3 0|*]<£>i>3 y hyi;i/^^^[HE&3 4, 3 6, 3 
8fc:&^ran£ft£o S/3^b^;i/^4iffi3 4li^ 

^4S3 6, 3 8&**k ^*<^*lO0DA*^h* 
S/3^b^;Ml»3 4, 3 6, 3 8 0DmAr/Vl/^ 

iii^-^-4 o^EPAn^n^o tM-*-4 0&>>3 

^b;Vl/^M3 4, 3 6, 3 8 e>4VVl/;*£— 
odJg^rU ^<£>*I£^o lo<ZVVl/.X{f^SMO£ 
«£lT£o Sgm^JfflI[l]K4 2tt1t^-^~4 0^^<Z)y^ 
;i/^ff ^ S M O £/£>g U ^JM8^(prech 
arge control signal )P R E^m^if (SffcOTfl^ sen 
se~ainp control signal) SACS £$£i£~£~£>o \£v Y~y 

[ 0 0 0 5 ] ffitttftlHSglB 2 2 fcfc, 0 

e&2 6^2 sKji&aiRsnfc-b^fcafiBafnfc^— 

-^OEi t«aFUT»ff"r*5 :? -^-m*^y7T--|lB 
3 2ft^bT*«fcffl;&3ft5. 

[0 0 0 6] 02{iJE<^ffl$tlTV>^«£*ODNOR^ 
v^ROM ( 'VJc^Wfc (lateral) v^^R 

«±Jc«* (define) Stifc»je*r**5AK:a 
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oT, #*ffi5Bt"*-*>f >fcTy h5>f > (ma i n-b 
it lines) MB L 1 , MB L 2 , -s fcit^bT 
y h 7 >f > (sub-bit lines) SBL1, 

sbl2, "\ ttfiasns. s/evh** > 

05 fcfc^l/^-^A (Al) *&3S:5&a^yh7^> (m 
etal bit 1 i n e ) X$> 5> Y y 

-OttiSBW (diffusion layer)H 
&Sffi»tTy h^-f > (diffusion bit 
line) t*6§. lo(5D^>f >tfy h^>f >^li2o 

10 ©i^tfy Y"?4 ^IfittJfo-t&o ^1/71/^/0^^ 
T% it^tfu/ Yy<4 >\±2-d<DV)\s—7 (group) 
CE^SftS, >^<Z> lott^S(odd-numbere 

d)it7 r tf^h^^>SBLl, SBL3, -ett«3 
ft. flk<£> 1 o(i«^S(even-numbered) it ^ tT «y b ^ >f 

15 > S B L 2 , S B L 4 , — % t«$il§o lOGQX-f 

> tr * k ^ > ct± 2 o <3D^»#it :/ tr h v f * > #*r: - 

JS6U 2ocD®asit^br^ YyJ >ttlO£D^^i>> 
K^>f> (GL) fc^fife-r*, #2o©«»#*:/b:y 

20 i^Afi^otl^o 

[0 0 0 7] X> B2C^Sii&R0M©»'b;i/71/>f 
r/Dy^-Ctt, MOSFETA^S^^^Ut;!/ (Mm 
n) (m= 1 , 2, »s i : n=l, 2, j) 
^9-K7>f>WL 1-WL ifc2SEH-raa»CD1t^lf- 

25 ^h7^>SBLl, SBL2. « % IdRbT^JMS 

SBL2, SBL3WSBL4, — , ^D^^fpl^ff 
a-r*7- K9>f >WL 1 -WL i £&$imirZ>ZtlZ 
30 <tt)^*n**^MII«fcE«afn4o #n->±©^ 

^>o «t<«P&nTV^<t'5t^ VX^R0MT\ MOS 
FET^^Jfe^-ir;!/^^—^- "0" OD^"^ • 
ttffi(off-cell state)-r&J3^> !SSV^U v*/BJl YM 
35 JE M^H5V) .fcftottJBi:^-^- W 1 M cd^"> • 
(on-cell state)f *t>*>. (SV>^ U bJV 
. YMEE (^J^(iO. 5 V) S«rottJB4:CDV^m*C^ 

[0 0 0 8] &2o6D»gSUfcit^ r br^h^'Y X SB 
40 Lli:SBL2, SBL2tSBL3,..SBL3tSB 
L4, — N CDW6D^A^A±©^^U-tr;i/M 1 k, M2 
k, — , Mik (Z.ZX\ kttlfe^>V^±^nJ:?3^5 
V^SIS) lilOCD^h'Jvy (string) 
^>^/ (bank) Cft^o #2o6DB«KUfc«»#1f 
45 7t^b7^f>SBL2k-lMSBL2k+K "t* 
3&fc*», SBL lfcSBL3, SBL3hSBL5^CD 

>SBL2kMSBL2k+2, T^t)%, SBL2 
i:SBL4, SBL4i:SBL6S©SCIi^2o^ 
50 -DCD-bJlX YV>#ifiW}*)%Xt>tlZo #2oCDg*g!b 
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fc* h 'J >^"©-fe;i/© V— X (sources) t±*t/fo 
1--5^»S^rif>v hy-Y>SBL2k£ttjI9<jC;t!&S 
■te;i/©HW> (drains) tt*r'J>y*l?a 
fl8J© 2 ^bf y r 9 -f > S B L 2 k - 1 

SBL 2k+ Hz&*&1££t\Z 0 mZ.i£s t;i/M13 
&VM 1 4©V-^{i^^tr^ t>7-f >SBL4£ft3I 
WCJIISSfU tJI/M13MM14©KW>lit7 
try h7>f >SBL3&tfSBL5C&43fS3*lS. 
SHBcStrr/try h7^f>SBLl, SBL 3, »\ fcfc* 
h 'J >^iIiRffl( string selecting)MO S FET, ST 

1, ST 2, -s *»&Jfe**l©^h';>^aWlHl»ft 
SU'C^'f >MBL 1 , MBL2-, t& 

■tW^Kfh^-f >SBL2, SBL4, 1*^5 
"> > KSlRffl (ground 'selecting)MOSFETf & 3 GT 1 , 

•g-t 2 , — rtF^imiioyxr 9^fMmsi9FtmM m 

Xs f.9£>F9-f >OLl, GL2, 

[0 0 0 9] ^O^h7-f >MBL 1 , MBL 2 , 
Ji^l^-T'CA^AjlKfflMOSFETT-^S 

bt i, bt2, »s *mtxm*nmm^sA 1, sa 

2, fc#*«ftWfcaMgarft, ^->>F^>G 
LI, GL2-; tt^2^;i/-7*©*^A3ltRfflMOS 
FETfSSGBTl, GBT2, fciiCT^'i' 

[ooio] u±.<D&otmmm<siV.vY : 7-< >mm& 

^ROM^It ^*©NORMROM^®fcIJt^T> 
try >±©$£3f-w1i^>;< (parasitic capci 
tance)£^£M'>;*tfS^#T-i*S. ffiffctf 
y h7^ >#ffiffl2ft3l«K try hv^>±©Be^ffitrt 
(wiring resistance) te^fSfdMri^So 
[00 11] 

[«!»##& L«fc -5 fc-TSSWH] LfrU -fe;^-^- 

©^tti©feto©try h7-f>rijft-yiWT, aiR 
sn5-fe;nc|»g!i,jfe*;i/orD^7 ^ >yT#<ifcr i 

ir^Kyif^nx^^m^iz^ mustiz-bfrtwm 

L*>U 0H2.«> E2©Hr;UMl 1, Ml 2, Ml 35 
VM 1 4£T##-> • -fe^i: Ut7D^7 5. >^flt 
fet>> tMl 5ifi*y '-k)V£VX7W7 
nt^SS^t^ ^-OtT'y h^-Y >MBL 2©yj 

(b^iXSi:#{c, Xh'JV^IlRfflMOSFET (ST 
3) •;t>£;f'iS;i4:£<fc!K -fe;i/M 1 5 #3 

^ ft £ B# A> f, 7 s - * — fe > ^ > y'tf Si $ ft 5 B# * 
T-s ^Y>H^h7-f>MBL2©7''J5 L t-i'l/'<;i' 
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ftfcl^ Chtt9-l { 7'f >WL 1 itm 
f4(b£ft£B#, -lr;i/Ml 1, Ml 2, Ml 3&VM1 4 
:£T#* — > • ;^>£ftTV>££:«\ .jW >tTy r y^ 
>MBL2*e,t7't9h7>f>SBL5 ) -tr;i/M 1 
05 4, Ml 3, Ml 2MM1 l*M)k*lfn,XV7Vv 
h7Y>SBL4, SBL3, S B L 2&tfS B L 1 C 

f£, h7Y>SBL4, SBL3, SBL2, 

SBL ltfMtilZiXtztJ >tTy h7-Y>MBL2©ft 
10 ft (loads) i:bT#ffl"TSo C©io%^Y > t 
h7-f >MB L 20/iJf t-^l/^CPIT (dr 
op) 9— ^>£®'i>£-e\ mis 

«ev c c©?irtf &vw&m&mtt^<Dmwm$is£ v 
xttm-rzo 

15 [0012] *»W©BWttffivv«««EE v cc*tt 
SiUMN 0 R1R OMft««tSukt*iir.- *»«J© 

fk©g«tt£^£ftfctry ry-r >ry*-+— s?*atff 
© swtiN o rsr 0M<z>nmmBi*m*&m-tz z £ 

20 T*&So 

[0 0 13] 

[»M£8?&-r5fc»©^®!] ±IBE0<J$r^^-5fc«) 
©-o©«p«fc:.fcSi:, IBJWS&Es' 

~?*mtmm&m* * y &b«u isis©^ i © tr y r 5 

25 ^>i:> HiC^-rffl^tiH^t, 1S$C©f&2© 

©^■•5"7> F7-f>J:mv rrt©^^»J-b 

ca£5Ufc«$W9fcjfc*g£tu *i try h^>f >«SB2tr 

>4'©w*s-r*«HR»^'f >v>-miL*im-fzm2 try 
hy-r>©-g!h©^{ca^^nsaia©^i©^^ y 

T^-iiv &*#«glt:y h7-f >ff©*fJi£;t-SfS^S7^ 

35 i^s$^^s^ais©^2©^^y5 L i:^ ^2tr>> h^-f >cp 
©'j>^ < 1 o©MiR^nfc^-Y >*3tbfe5 ; -^- 
•fe>^>y©fc«)©7'';f i ^-^A j ^fT^ns^ 

< i:^ 1 o©StR$tife^ 1 tfy >mm±<D>J>l£ 
40 i9f^©«BE^;u*T?3S£-r5*l8fc&f?tr. 

[0014] -o©le^f6fi^lJ^c^3v^•r, ftw^m&, try 
by-r >rv?-*-i'i#mm^ifc®isxm%.<Dy'i)r 

#«^7-» r*5-f >*©*MS1-S lo©|&|6!^>'W 
45 7*«EE«£#«4:0Mfc*te$ftatMR©*3©:*-r 
-^i:S«IU tr^y h7^>/iJft-^H©IS, 
'i>?5:<ht) lo©lK$Jifeil try hv-f >©pffi!l± 
©'>>5: < t * 1 o©«*|?¥^ Ufe^M*l*nfc* 1 tr y 
hy-f >(C*f/l&-r€.'J>55:< lo©i2©^-f y^S 
50 U C/ J>'&< 4:4) lo©^3©^^ yfW3t-> (ON) 
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[0015] m&mmmfc&^x. %m^m&, 

< £&i~2<Dmuzntim i try v=7 4 >(Dmm±(D'p 

4 >CttJ&-r*d>«: < 1 o©^ 1 ©*>f 
>&< lo©fg3©;*-f ^5 L A J &^*>$n?.o 
[0016] #S8W©flb©iRf«K: <t5 i:, «&©S8 1 © 
K*r5-f>fc* miS©^;!/-?-©^ 'J-fe^i:, «HK 
©^2©tf«> h7-f !S2b^ r^>C#^*toS 
-rsS&o^'^K^^fc^,^ #^;i/-^rt© 
* ^ 1 1: ^ r^-=r vcp©2 -b©KSct;fc tf >y 
h5-r>©Hfc^Jfc«SM<jfc:*l6;aF*u ffUbT^h^ 

>f>*r«2 1>> h7-f >©ttfct2*riT-&fK &*#sjs 

1 tr* >^©MJS^-5^S^^ >©-ISi:*flS 
-T3Sfi2 trv >i:©-ISfflP^tiaJe^fiS«^© 

-rsffigfcS^'f >©— 9ib.ttifc1r&-!r5V>] e 7'< >© 

-ttC:f3VVC« SS2tfy h7-f >(£©'>&<££ lo©Sl 
tR2ftfc^-f >©7-U5 L ^-^* s ^fT^nSB#, 
i: 1 -ocDMtRtftifzm 2 K v h- >jiWI±©'>& < 
i:* lo©**,BWgbfe*as?*n&SBl K» h5^> 

o©iHR£ftfeSS2try t^-r >^iibfe5 ; -^— fe> 

[0 0 17] 

as^fjfc zzmmmvv >im^norstx 

^ROMffl— o©-fe;i/7'H' y&Jktf*:<DmiQ.M'8$i 
©^ffiEKEIT-feSo l213<&#SS-rShs NORIV7 
^R0Mlit;i/7U-f7ny^4 4^ IB 1 ZWfg 2 Tj 
5AjIM!6§4 62W4 8, ^ntftSSIllKSA 1~S 
A j , n-i 7-^«E^IHgSB 1 ~B j fiV, ^t-f 
a*R(5]B&5 0&$A/T?V»S. ^©NORMTX^ROM 

©ty b^^>{iatg±{3^^n&*t/i&-r-57J7A{c 

^-DT^ffSg-rS^'T >bf^ h^'f >MBL 1 , MB 
L2, — % W7t'yh7Y>SBLl, SBL2, 

•••\ tx-mmztiZo &*j>t:vh^"f>\£7)n- 

(Al) fc£©£JI g-lfr/bTy > 

tttt«Uia»&&*. — o©*-f >bT>y h7'f >tli2o 
©■y-rt:^ h^-O^M^-rs. &t^7l/-f7o^ 
4 4T% t^tTf h7>f >li2o©^;u-7"t:E^^n 
3. -ofct, »-7Watt7K9h7-f>SB 
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LI, SBL3, T-ifctK ffe©-o(iHIISS-9-^br 
^h7-f>SBL2, SBL4, -o©* 

wjstv 2^><Dffi%tm-y-7\fv o©^ 
b^ >tm%imy-7\fy b^j > titmrnz^zmti 

[0018] X, #|l8E0J££SROM©#-t:;i/:PW 
7a^4 4flt MOSFETi^W^t'J-tr;!/ 
10 (Mmn) (m= 1 , 2, i : n=l, 2, 
•"\ j) * s 9-K7^>WLl~WLit:^llt5 2o 
©tJ-ybfy h^^f X «ittt, SBL1, SBL2> 

trs b l 4 , fcHUT&ajcafssfts. mfomic 

tt, ^f'Jt;i/ (Mmn) tt#5A;fr|ql£ff$g-r-5& 
15 *f©t>-^bru/ h7>f>SBL -1SIF-SB-L 2, SBL3 

WL 1 ~WL i Ztlz*. OS^^ftSSt 

jHwaKeaSifu &D^±©^'j-fe;i/©>7*-Mi*f 

20 [0 0 19]§2o«Lfe^7i:'H7O, SB 
LlfcSBL2, SBL2fcSBL3, SBL3i:SB 
L4, — v CDri©#* 7 A±©^ ^ 'J -fe;i/M 1 k , M2 
k, "s Mik (ZZX\ kfcfclifcSWi^ft 
1^8850 fcfc-o©x h'J></ (s t r ing) fcSVMi 

25 (bank) fc&S. #2o©BWBLfc«HR*-y- 

' rtT<y hv-Y >SBL2 k- lfiVSBL2k+K 1" 
«:t>*,, SBL 1 tSBL3, SBL3tSBL5f© 
^{3, -ebT^ §2o©PSbfc«ISSi)-ytr^ h7>f 
>SBL2kMSBL2k+2, "T^t)*., SBL2 

30 tSBL4, SBL4i:SBL6^©P5t{±#^2o-^ 

o©-b;i-^ h u >y&m*)%xt>tiZo &2-?ommv 

tzT, h 'J >^©-b;i/© V— ^ (sources) ttMSS 
•TS«IS!tSt>-^b:^ Yz>4 >SBL 2 ktftfiWtcaiS 
-fe;U©KV-f> (drains) ttXb'J>^S 
35 <RI©2o©^gitl|-t»-rhr^ h v-f >SBL 2 k- 1^15 
SBL 2k+ lt^^^^tlS. «fJ^«> -b;i/M 1 3 
RUM 1 4©V— h7-f >SBL 4tZ&m 
WC*IS**U t;UM13MM14©Hl/>f>l±tf7" 
tT y b ^-Y > S B L 3 S B L 5 ft S. 

40 '[o o 2 o] ^i&s-y-T'fcry h^-r >sbl i, sbl 

3 , — , (iX h U >VM1RRi (string selecting)MO S 
FET, ST1, ST2, — , iP^J&S^ 1 ©^ r U > 

^aiRieii^^Sb-c^'Ot:^ h?^ >mbl i, mb 

L2-, fc*4r«ftWfcaag*ix«. X. Cfti:«ftCT 
45 5<tat, fH»#1f7t:>y rv-f >SBL2, SBL 
4, (±^^^> K^^MOSFETT-feSGT 1, GR 
2, *S»^S^2©^ h 'J>^S^iIK$:ilbT, 
^^t7> Y=74 >GL 1 , GL2, t^^l^WC 

50 [0 0 2 1] b7^f>MBLl~MBL j fct 
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m 1 ^;i/-t"cd* => AmmmMo s f e tx-& & b t 

1, BT2, «n fr£&6SBl©#7A3&R[5Ig&4 6£ 
^LT^aiitS^SA 1~SA j iiS^tt^WtcaiSS^ 
n§. 04{CiiH3©&f&*atg*gg§[5]g&SAn (CC 
7f, n= 1 , 2, — , j) tfTj^ftT^So 04{C^£ 
ixfeidtCv *3gKtt££S^tta8lilBSAntiU 
m 1 * 5 ASiRmSS 4 6 ftCDttjfo-r S5I1RM OSFET 

(BTn) zmb-cnm-tztj > (mb 

Ln) t:«^,Wt^$tl*7 ; -^-7'r > (DL) 

m^KOVK— teJV (dummy cell) 
© ^— * — te > > ^ tc jfcg &^ip«E ( reference vol 
tage) ^ItAftSfeto©^-^-*— 5f Xdummy 
data line) feSWifiifS-?^ >(DDL) £ s hT^b^-r 

(HBLn)*^U^^-^1-.2)fc»©^ 1 rU^-V-^EBS 

7>f> (0^-r) 4^U5 L ^-^-r€.feto©»2 7'u 

^-^-^@SS5 4 i:, g»U ^-MSI&titl§§(current 
mirror type differential amplifier) 5 6i;£^rA/T* 

[0 0 2 2] ^'J^-V-^lHlSSS 2{£4o©nMOSF 
ET"P$i^MN 1 ~MN 4 i; 2o©pMO S F E TTr$> 
SMP 1MMP 1 i:T-«J5E^nSo nMOSFET 

(MN1) ©FW > • V— *5=-v>*;k f&fc>*K 
SttaBttlSttJfHgg 5 6 © 1 -D© A*f ^ - F N 1 fcT* 
— * — >DL£<Dmfc&flg2tlZ> 0 nMOSFET 

(MN2) ©mgfclg&fci: nMOSFET (MN1) <Df 

-fS^— ^-f >DLnt:i^tl5, nMOSFE 
T (MN3) ©m^JlieSttnMOSFET (MN1) © 
y-ri:<7^>Fi:©HfcJS£;**U *©^-btt, 
ATD0SS (ilffl3 0#jS) frt><D-b>X7>7fflM 
(SACS) ©fflttff ^(complementary signal) 

(SACS/A'—) taifS^tlS. pMOSFET (M 
P 1 ) ©«tS3iS§{i«aS(power supply) i: nM 0 S F E 
T (MN1) W-htVmKmi&iStU *(Df-hlZ 
{W*5 (SACS/ A— ) C»!g$h5. nMO S F E T (M 
N4) ©mjKiSStt«jgi:^i&Jg*a^5 6©A^y-F 

(Nl) t©ftg£jg*S£tu ^©y-hfiATDIlg§ 

(Ei©a.o#M) )&>6©ru^-*— (pr 

E) tC&*g£*l3 0 pMOSFET (MP 2 ) ©«aH&I 
E&tiSSty-FNlfcOMKjt^n, ^©y-ht) 

y-FNi t^$n-5o ^©T-y^-v-^iiis&s 2 

t% FET (MN4ZWMP2) ttbfy h V'f >7"'J^- 
•V-^^M©H(C*rj&-rSp<-Y >fcfy h7-<>t-^ 
7"'J7-*-^*l5t£ej£ (DELIVER)-TS««tjS (curren 
t source) £LT#fflU F E TT-feSMN 1 ~MN 3 
SVMP ltt^|i&1-5^-^-5^>DLn N -f&fc) 
*>, ^fjS-TS^'f h^-f >©SHlx^;i/ 

^nMOSFET (MN2) ©* 1/ s> F 
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[bJ-Ht&S & o IZZ^Z^J 7Z®ffi£ LXWm-t •£„ 
[0 0 23] 7')f+-i>iB5 4 4>4^©nMOSF 
ETT-fei>MN5~MN8 t 2o©p MO S F E TT-fe 
5MP 3St>*MP4i:T-«im^^ 0^HfcJ:5t, 

05 nMOSFET (MN5) ^l&li*it§5 6©{fe©A 
■h ^ - F N 2 i: ^ 5. -t^-* - v ^ > D D L n iKDfStZ 
*IS*n*««Eaj»*«r-3flliCDt)©*|»v^TttlllKlc^ 
•J*-*— 2>@M»5 2©^i:|5]-T-$.S 0 C©7"Jf+ 
-«5 4t, FETT-fe5MN8WMP4fet>y 

10 r^'OT' J>«FIH© ffltc MiiS-T S p< -f > If >v F 

5 > t-j&fc »; - p mm z&mt s nmm t u 

XWFSU FETf$5MN5~MN7MMP3CT 

■TSy?— fe;Utf<y h5-f>©tEl/^W|SnM0SF 
15 ET (MN6) ©^l/v J/a^FV^l/tH— fc&SJ; 

-■5tar*4vt>fT^iaB-frurrf^ffl-rs'. - — 

[0 0 2 4] ^i&tf«^5 6«i, «RCSBtt**l*-«- 
©pMOSFETT$5MP5MMP6i:, C©MP 
5MMP 6C^I^il5nM0SFETffe5M 

20 N9MMN 1 0t> F E TT-feSMN 9StFMN 1 0 
©ttttjftl (contact) i:^7^>Fi:©P^{cai^ 
$tl5nM0SFETf$SMNl 1 ^T*«JEiK^n5. 
FET-PSI5MN9WMN 1 0 #^ti|S]-^#14^ 
0 0 FETT-&3MN9&VMN 1 0©7— Mi^— * 

25 -^aEM©F^{c:FETT-$)5MN5 Jit^MN 1 

T Sift >D D;L nSVf-^ — >D Lnt^* 
3*^^^ FET (MN1 1) ©y— b{i-fe>^7'>7" 

(sacs) cages**. 

[0 0 2 5] SW, I3CSot^ ^^-i7>F^-f>G 
30 L 1~GL j{±m2y;i/-r©*-5A3StRfflMOSFE 
T©GBT 1~GBT j*e>^5^2©*vAjltRIIIg& 

4 8^^bT^^>i7> FVs sfclgWCaStS^fc 
^§5. X, ^7'»K7'f>GL 1~GL j«J§3 

r©*5Ajg|RfflM0 SF ET©BBT 1~BB 
35 V jii>t>te%^'C7Xmtfm$&5 OS^lTAMTXt 

ee^hesb i ~b j £m%,mz&*mfig-rzz.£&X' 

[0 0 26] 05 K.&*mimK£Z&U T^«JBE« 
^HBSBn^^ttTV^S. 05 £#J®T>-£ 
40 X*BE^!3S& i 's:4o©nM0SFET©QN 1~QN 
4i:lo©pMOSFET©QPl i:T*«fiK^n^. S 
mk.ttl&-r&y7'5> >GLnt©HCIinMO 

5 F E T © Q N 1 Q N 2 ©SME&A^etl ^tlifijnj 
{-a^^tl-So nMOSFET©QN l©y-FttrU 

45 ^^-^Mff^PERfc^^nSo nMOSFET 
© Q N 3 © m^ilES ti n M O S F E T © Q N 2 © ^ — F 
^^7>7> Fi:©P^tca^$n, ^©y-btt^-FN 
3£jg*iS£ft.S. y-FN3{i^M7XSJR|plE&5 0© 
M»t5FET©BBTn^LtjitJ6t5^'»H 

50 >©GLn{ca^^tlSo nMOSFET©QN4 
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®«liSaESttn M 0 S F E T CD Q N 2 h v ^ 

<m (sacs) ©tiwfi^ (sacs/;h tausg 

^nSo pMOSFET©QP l©mafai88fci*jgkn 
M0SFET©QN2©v'-h-k©fiflt**S£;J'U ^£© 

y- M±mii3<s^ (sacs/a-) cj«s*n*. 

[0 0 2 7] ±j&©<fc3fc&$£8o£©g|fll60!|T?, ^ 
2©;*j^AjI*R[h]E&4 6, n-f T*SJES8£i!li&B 1 ~ 
Bj&l^ M-Y>-XiItR[BlB§5 Ott, >tT<7 Y^-l 
>MBL 1 ~MB L j fpCD'Pfc < k& 1 o©aiR$*ife 
•5 -i > £ 31 b tz t 1 — 5> — tr > > ^© #>© 7* ij ^ — 
S>j&*3*ffS*l*l»& -frm** >SBL 1 , SBL 

3, — , ip<D'j>^< locosjR^nfe^'f >mm± 
wptz < t « i Oct*, mm u fe^ai^s r t: * 

[0 0 2 8] ^t'J-te^M 1 5#2f-> • -tr;i/ (t*— * — 

tU -fe;UM 1 5jS8(«|©|&&Lfc-b;i/M 1 4#WI 1 6# 
*y • ±)U "0" tfittmZixTz-bfr) kLT 

«59J©*at J; 5-fe;UM 1 5 lc^T3^ffilW^* s &©<fc 

2 8 tc «fc v 7"D v * W?<§9 B S 2 #rSft<b£ tit ^ -f 
>bf>7 h^>MBL2#?g^^§gSA2l;:«f«,B<JiC 
*IS**ia. C©B& :/Dy*3»RfI^GB2fcrS«£fb 
^7i» K^-f >GL 2#£ r -7'7> KCSMWtC 
jg*££ft6o ifclc, ^tt«i^SA2©7-U^-V-^lHl 
8§5 2&U<5 4#ATD1]E§3 0^e>©^U^-^-^J 
»ifPRE, ■k>Z.7>7fflWm^ (SACS/Zt 
-) fcjfe#l/ts /-f>K» h^-f >MBL 2&tf*fJ& 

•rsaip^-r >dd l 2 ^^m^ms.i'^^xy 

^-^^^WLUftC, XhU >ystRfi^ss 
©R# N -fe;i/Ml 5* s ^-> -r&fc>*>, (S^xi^ 

m*XSmSK©fiJ; t)t)-fe;i/M 1 5£3I£TiStft3S*St© 

fi#^v>©T% SiPv'f >©«jEi^;u<fc QbtJ >tr 
mmm^b 6 t±;w ^^©^-^-ft^v s a&m 

o^i/kLT^D^A^ftTo-S^ b;i/*a 
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ifitOSAS'J'&V'*©-^ Sip^-T > ©AE U ^<;i/ J; y 
>tr>>hv-f >MBL2©®E^^* J 1^<*S. «e 

a£tt)*j1- dCJ^tcLT.. -fe;UM 1 5#;*7 • -fe 
05 ;i/T-&3£k#I8Si£ft.5„ 

[0 0 2 9] «*tt % EI3©-tr;i>Ml 1, Ml 

2, Ml 3, M14±m>--b;i/tU7D^7 5 
>y^*xt*5t)x t^M15#t7--fe;i/i:i,t7ny 

10 Ml 5£S^ThS7'Kl>';*#A:fc£ft£k, 7uv>7 
aMi^BS2SVGB2*s?g^b^*x-So X, C© 
B#, y5*>K«i<i*0S 2MGB2*siSM$n 
So d©B#, 4^9 ->> KM1R«*GB 2SWW7 
^S^M^B I AS ltfSttfliSft*. AT DO 

15 8S3 0tl>t><D7V?-*-i;mWm^P REt, -b>X7 

• >7^jffliw(s-Acs7^t-)- *rtci&artrc;-7tvf-7' 

^SBE**fe0BS5 2M5 4(i-y7 r tf^ bv^f >SBL 
4, p<-f >tT«y h7-f>MBL2Wlf7'f >DDL 
2^^Rff^©«£EW^;i/*T-r»J7 e -^-^$-a--S. C 
20 nT% 7— >WL l^tt-fb^nT-b^Ml 1~ 
M 1 4^*5^ — > -^->^tlTt)v +f> r hr^h^'C> 
S B L 4 As^U 7^^-^$nTV^©T% -fe^M 15k 
h7>f >©D— 7 s -f ><7** s /h£<&3o ^ 
©«g*x h^-f >r<J7^-£>l)mW-<&5© 

25 t-, 7*-*— fe>^>^ajs* J rsi±L, itawata 5 ^ 
©t% fi^vcca^pjigt^s. 
[0030] H7at**B8©flh©»Jifl«jifv y^-i >m 

y^»tit*©jaaiaB©^ffliiB)ttiaT?*4. mi^m. 

30 -TSk, c©^SE0!)©ROM^eii:, /H7XtEM 
@g8B 1~B j^Wr^aJWattS 0a^ICT^>f 
>tT>7 h7-f >MB L 1 ~MB L j t^i^WCii 
3Ji*£fc*l»vvrtiU sfi©iejfi^J©^Skl5]-«:«fie 

35 [o o 3 i] suj£bfc©kiii«tCs mzmzt, mi id 

•fe;i/M 11, M12, M13, Ml 4±X&*> • -kJl> 
kb i r7•D^^A^^^T*5^}^ ^Ml5^7-t;b 

M 1 St:miR-?Z>TYl>Xi*Xj]%fiZ>h, 7uv?M 
40 iRm^BS2RWGB2ifimmtt<tlZo C© 
B#, ^ h >^51iR{s^S S 2M/H 7^Wif 
(BI AS 1) ifife&ibZtlZo ATD[51i^3 0 

mm (sacs/;h kcj«i*bTx sutxmbe 

45 JB41BB1, 7-U7^+-^Is]I^5 2M4 

«vh7>f>SBL3, ^'f>lf'j'h7'f>MBL2M 

^ > d d l 2 t- u — 

^-B-S. cnT% -7-K7^>WLl#fSttYb^nT-b 
Ml 1~M 1 4^:TA J ^— >^->^*lTfe, ir^tf^ 
50 >SBL S>£tlX^&(DX\ -fe;b 
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M 1 5 b^-( >OD-r-f yififi'ptJi< 

[00 3 2] 

[01] TKV^a»»m (ATD) fcttffl-rSJftSlW 
&#&i*^ti5«ffl* ^ 'J (semiconductor 

rom) <gB©«t/&£^-f :/n* *0. 

[0 2] PMTCPfcKvh^-f >«M£#o(i&|E©v;** 
Wffl^t'J (mask ROM) CD^SB^*^f 
@S&0= 

[03] 3©aaS«CJ:4v^^|fim*ffl^ 
."^.UOff «&^S^i-|lI8&®o- - • • " 

[04] 03«D^fftiii(agiiaBS©iaBS0. 

[05] 0 3©>>WT^(llES©IllS&0o 
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[0 6] 0 3©^0^{cj;5v^^igtH^^^'J©i!j 
fls*>f $ >^©-#J£^-r0. 

[07] ^WOfteWSUE^JJCtSv^^igtB^ffl^^ 
•J ©tt^gB#£^vr[5]E§0o 
05 [«F^©»W] 

18 : TKl^jg&tftfcHllBS 
2 6 : ->3 >y 
4 4 : -bfryisj 

4 6 : #^A3IJR@E& 

10 4 8 : ^^>>> K3itRlHlK 

5 0,5 0a : JU T^JHRIUSS 
WLi : V— K7-f> 

MB L j : pt'f >tfy b?>f > 
SBLj : tr^tTy 
15 GBL j : ^v^> KbT>v h v'f > 

— s A-j • r -mammas 

Bj : sUTZ®S& 



[01] 



12 

^ > CEP* 



14 



RAPi 



| KU^^-> 77 f 

16 

^ , CAPt 



30 

^_ 

34 40 



^ SPG 



36 



38 
iCSP* 



SPG J - 



42. 



26 



28 



18 



SMO 



Mttl 



10 



^-20 




* 7 ^ 1 







[ 



-22 



PRC 
SACS 



1 gjnjttjfi^ 

I ^24 



I 



1 OEi 









-32 
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[04] [05] [06] 
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JHMtttlHMI * * U »tf*<DlSitil7*)* 1 0 - 2 0 9 3 0 4 
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